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Development of New Synthetic Reactions Using Epoxysilanes
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[3 + 2] Annulation Using Reaction of
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A Proposed Reaction Pathway for the [3 + 2] Annulation Using (β-(Trimethylsilyl)acryloylsilanes
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Attempted Double Brook Rearrangement-Mediated [3 + 2] Annulation
SiMe2Bu
t
O
Bu
t
Me2Si
O tBuMe2SiO
R3Si
Pr
i
O
OH
R3SiO
Bu
t
Me2SiO
OH
Pr
i
R3Si
O
Pr
i
O
SiMe2Bu
t
O
OSiR3
LiO Pr
i
+
THF
-80 °C to rt
32%
12%
* *
OSiMe2Bu
t
R3SiO OH
R
EWG
R3Si
O
t
BuMe2SiO
R3Si
Pr
i
O
O
H
H
O
R3Si
O
SiMe2Bu
t
H
(E)
(Z)
*
*
R3Si
O
Pr
i
O
OSiMe2Bu
t t
BuMe2SiO
R3SiO
Pr
i
O
Formation of γ-Alkylated Enol Silyl Ether via Brook Rearrangement-Mediated Tandem Process
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Preparation of  O-Silyl Cyanohydrins of trans-β-Silyl-α,β-epoxyaldehydes
OEE
 tBuMe2Si OH
 tBuMe2Si O
O
OH
 tBuMe2Si
R3Si
O
CN
OSiMe2Bu
t
H
 tBuMe2Si OH
O
R3Si
O
CN
OSiMe2Bu
t
H
mCPBA
Na2HPO4
CH2Cl2
(89%)
SO3!pyridine
DMSO, NEt3
CH2Cl2
(82%)
 tBuMe2SiCN
 n-Bu4PBr - KCN 
CH2Cl2
A (43%)
EE = 1-ethoxyethyl
1. LDA, THF
2. tBuMe2SiCl
3. p-TsOH
    H2O, acetone
Red-Al®
Et2O, 0 °C
(88%)
(87%)
B (44%)
+
Reaction of Cyanohydrins of β-Silyl-α,β-epoxyaldehyde with LDA in the Presence of Alkylating Agents
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Reaction of Cyanohydrins of β-Silyl-α,β-epoxyaldehyde with MN(SiMe3)2 in the Presence of Alkylating Agents
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Base-Promoted Ring-Opening of Cyanohydrins of β-Silyl α,β-Epoxyaldehyde (1)
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Reactions of γ-Silyl-β,γ-epoxybutyronitirile with Bases in the Presence of Methyl Iodide
 
1
3
9
14
(Z)
(0.4)
(0.2)
(0.1)
4
33
74
26
18
(2.1)
(2.5)
(0.7)
(0.1)
2  
62
81
67
67
(2.8)
(2.5)
(1.5)
(0.3)
total 
28
4
32
35
(5.2)
(E)
(6.0)
(0.5)
3
tBuMe2Si
O
CN
CNtBuMe2SiO
CH3H3CH
CNtBuMe2SiO
CH3
CNtBuMe2SiO
HH
4
3
2
CH3I (1.2 eq)
base (1.0 eq)
THF
-80 °C, 5 min
base
LDA (THF-hexane)
LiN(SiMe3)2 (THF)
NaN(SiMe3)2 (THF)
KN(SiMe3)2 (toluene)
yield (%)
1
H
H
Reaction of Cyanohydrins of δ-Silyl-γ,δ-epoxy-α,β-unsaturated Aldehyde
with Base in the Presence of  Methyl Iodide
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Reactions of Enantiomerically Pure  O-Silyl Cyanohydrins of β-Silyl-α,β-
Epoxyaldehyde with LDA in the Presense of Benzyl Bromide
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Reactions of Enantiomerically Pure O-Carbamoyl Cyanohydrins of β-Silyl-α,β-
Epoxyaldehyde with LDA in the Presense of Alkylating Reagent
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Preparation of Enantiomerically Pure O-Carbamoyl Cyanohydrins of β-Silyl-α,β-Epoxyaldehydes
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Reactions of Enantiomerically Pure  O-Silyl Cyanohydrins of β-Silyl-α,β-
Epoxyaldehyde with LDA in the Presense of Benzyl Bromide
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Reactions of γ-Silyl-β,γ-epoxybutyronitirile with Bases in the Presence of Methyl Iodide
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Reaction of Cyanohydrins of δ-Silyl-γ,δ-epoxy-α,β-unsaturated Aldehyde
with Base in the Presence of  Methyl Iodide
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Kei Takeda, Yuji Ohnishi unpublished result.
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A Reaction Mechanism of the [3 + 4] Annulation Using the Reaction of Acryloylsilanes
with the Lithium Enolates of Alkenyl Methyl Ketones
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[3 +2] and [3 + 4] Annulations Using δ-silyl-γ,δ-epoxy-α,β-unsaturated Acylsilanes
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[3 +2] Annulations Using δ-silyl-γ,δ-epoxy-α,β-unsaturated Acylsilanes
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[3 + 4] Annulations Using δ-Silyl-γ,δ-epoxy-α,β-unsaturated Acylsilanes
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Use of Epoxysilanes as Chiral Carbanion Generator
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